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Purpose 

This document provides the calculated estimated dose rates for three external locations on the 
Rotary Mode Core Sampling (RMCS) exhauster HEPA filter housing, per the request of 
Characterization Field Engineering. 

Calculations 

Dose rates for nine cases, as described In table 2, were calculated utilizing the MicroShield’ 
computer-modeling program. The geometw utilized is shown in figures I and 2 below. The 
isotopic concentration utilized in the source term is shown in table 1. 

Because of limitations in the Microshield computer-model, it was not possible#te$xlel the filters 
as rectangular solids in cases 2, 3, 4, 8, 7 and 8. For these cases, it was necessary to model the 
filters as redangular plane sources, and thus, the results for these cases are estimates only, and 
may not be directly comparable to the results for cases 1.5 and 9. Because of the lack of self 
shielding in the planar model, the calculated dose rates for these cases is likely to be higher than 
actual measurements. 

References 

Interoffice Memo # 7491505010, ‘Dose Rate Calculations for Rotary Mode Core 
Sampling Exhauster, June 8,2000 

Table 1 
SST Solids Radionuclide Concentrations 

To Use for RMCS Exhauster Housing 
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Materials' 
Densit Elemental % by 

AI 0.03 AI 100 
Si 47 
0 53 

'aterial (gm/cm$ Component Weight 

HEPA I Filter 1 "" Sio2 0.02 

, 100 I r= r u  I 1.w 

r Table 3 I 
Dimension Material Densit Elemental 

Component (inches) (gmlcm Component 
AI 0.03 AI 

Si 
0 Sio2 0.02 11.2 HEPA 

Filter 

% by 
Weight 

100 
47 
53 

0.075 Fe 7.06 Fe HEPA 
ErnrnP 100 

4.25 

0.25 

1.13 

Air 
Gap 
Duct 
Wall 
Foam 

Insulation 

0.00122 100 

Fe 7.86 Fe 100 

C 0.20 C 100 
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Figure 1: . * m < ,  

fKASJJxhauster Housing 
Cross Section 

. . . . . . . . . .., . - . . .. . . . . -. . .... . . . . . - . . . . . - . . . . . . . __ . . . . . . . . 

1. I ' 
Foam Rubbet 

(Carbo") 
p 0 . z  g k d  

Figure 2: 
RMCS Exhauster Housing 

(External view Showing Dasa Rate Locations for Calculations) 



MicroShield v5.05 (5.05-00043) 
River Protection Project - Radiological Control RPP-6549 . .. . __  . 

Revision 0 Page 1 
DO5 File RMCSEXHl MS5 
Run Dote June 8 2000 
Run Time 8 36 30 AM 
Duration 00 00 06 

h w J y  
MeV 

0 03 
0 04 
0 05 
0 1  

Case Tit le: RMCSExhl 
Description: RMCS Exhauster - Case 1 

Geometry: 13 - Rectangular Volume 

Source Dimensions 
Length 56.896 cm 1 ft 10.4 i n  

Width 5.08 cm 2.0 I" 

Height 56.896 cm 1 ft 10 4 In 

Dose Paints 
Z 

2 54 cm 
2 f t  4.5 In 11.2 in 1.0 in 

- ~ X - Y 
28.448 cm #l 72,39 cm 

Shields 

Source 1.64e+04 cm' HEPA 0.05 
Shield 1 ,191 cm I r o n  7 86 
Shield 2 10.795 cm A I T  0.00122 
Shield 3 ,635 cm Iron 7 86 
Shield 4 2 87 cm Carbon 0 29 

Shield Name ____~ Dimension M o t e r l a l -  

AIr Gap All. 0.00122 

Source Input 
Grouping Method : Standard Indices 

Number of Groups : 25 
Lower Energy Cutoff : 0.015 
Photons < 0.015 : Excluded 

Library : Grove 
&&& curle5 becquerels ucl/cml B4/cm' 
Ba-137m 26000e+000 9.6200e+010 15811e+002 58499e+006 
Co-60 1.1000e-002 4.0700e+008 6.6891e-001 2.4750e+004 
Cr-137 2.7000e+000 9.9900et010 1.6419er002 6 0749er006 
Eu-154 1.6000e-001 5.9200et009 9.7296et000 3 . 5 9 9 9 ~ 0 0 5  
Sr-90 4 3200et001 15984e+012 2.6270er003 !).7198e+007 
Y-90 4.3200et001 1.5984et012 2 6270e+003 1).7198e+007 

Buildup 
The material reference is : Shield 3 

Integration Parameters 
X Direction 10 
Y Direction 20 
Z Direction 20 

Results 
- A C W  Fluence Rote Fluence Rate Exposure Rate Exposure Rate 

Wsth Bulldue No Buildui! With Bulldue 
photadsec MeV/cm'/sec MeU/cm'/sec mR/hr mR/hr 

5.666e+09 3.281~-20 3.579e-20 3.252e-22 3 547e-22 
2.542e+09 1.576e-07 1856e-07 6.971e-10 8.207e~10 
3.060et08 1.407e-03 1808e-03 3.74%-06 4.815e-06 
2.395et09 8.182e+02 1416e+03 1.252e+00 2 167er00 



Page : 2 
DO5 File: RMCSEXHl.MS5 
Run Date: June 8,2000 ~ p p - 0 9  
Run Time: 8:36:30 AM Revirion 0 Page 5 of 21 
Duration : 00:00:06 

Enerqv 
b w  

0.2 
0.4 
0.5 
0.6 
0.8 
1.0 
1.5 

Fluence Rate 
MeV/cm'/sec 
No BuilduD 
1.265e+03 
3.889e+02 
1.601e+02 
1.387etO6 
5.357e+04 
6.885e+04 
1.394e+05 

Fluence Rate 
MeV/cm'/sec 
With Buildup 
2.569e+03 
7.162e+02 
2.781e+02 
2.29Oe+O6 
8.196e+04 
9.988et04 
1.851e+05 

FxDosure Rate 
!&hc 

No Buildup 
2.233e*00 
7.578e-01 
3.143e-01 
2.707e43 
1.019e+02 
1.269e+02 
2.345e*02 

TOTALS: 1.057e+ll 1.651e+06 2.662e+06 3.174et03 

Exnosure Rate 

With Buildue 
4.534e+OO 
1.395e+00 
5.458e-01 
4.469e+03 
1.559e+02 
1.841e+02 
3.113e+02 

5.129e+03 

mR/hr 



MicroShleld 6 . 0 5  (5.05-00043) 
R i w  Protection Project - Radiological Control RPP-6549 

Pnge 6 of 21 Page : I Revision 0 __ File Ref: 

Dote: By: 
DO5 File: RMDSEXH2.MS5 
Run Date: August 3, Zoo0 
Run Time: 8:08:32 AM Checked: ??mi r p l "  

Durntion: W W O 1  

Case Title: RCMSExhZ 
Description: RCMS Exhauster - Cnse 2 

6cometry: 5 - Reciargular Area - Horizontal 

%cc Dimensions 
Length 56.896 cm 1 ft 10.4 in 
Width 56.896 cm 1 ft 10.4 in 

~ o s e  Points 
- X v Z 

# I  72.387 cm 33.655 cm ZS.G~ cm 
2 f t  4.5 in I f t  1.3 in 11.2 in 

Shields 
Shield Nome Dimemian Density 
Shield 1 ,191 cm 11-0" 7.86 
Shield 2 10.795 cm Air 0.00122 
Shield 3 ,635 cm Iron 7.86 
Shield 4 2.87 cm Carbon 0.2 
A i r  6 a p  A i r  0.00122 
Immersion Air 0.00122 

7 
L 

NJ.&& 
Bo-137m 
Co-60 
Cs-137 
Eu-154 
Sr-90 
v-90 

Enerqv &iytJ 
- MeV photons/- 

0.03 5.666er09 
0.04 2.54Zer09 
0.05 3.060erO8 
0.1 2.395e*09 
0.2 4.043e+08 
0.4 4.224er07 
0.5 1.282e07 
0.6 8.704~+10 
0.8 2.309cr09 

Source Inpuf 
6rouping Method : Standard Indices 

h b c r  of 6rwps : 25 
Lower tneqy Cutoff : 0.015 
Photons < 0.015 : Excluded 

Library : hove  
becauerels Ba/cm' 

2.6000e+WO 9.62ooC*OlO 8.0317c+M)Z 2.9717e+007 
l.lMMe-002 4.07ooC+008 3.3980er000 1.2573~405 
2.7000e+000 9.99ooC+OlO 8.3407e402 3.0860e407 
1.6000e-001 5.9200cr009 4.9426e*001 1.8288e.006 
4.3200e401 1.5984e+012 1.3345~+004 4.9377e+008 
4.32OOe+001 1.5984e+012 1.3345e+004 4.9377e+008 

Buildup 
The material reference is : Shield 3 

Integration Parameters 
Z Direction 
X Direction 

Fluence Rote 
MeV/cm ' lacc  

1.723~-21 
2.042c-08 
2.386~44 
1.428e+02 
2.05oC.02 
6.042cr01 
2.459e*01 
2.110e*05 
8.044e+03 

Results 
fluence Rate 
MeV/cm'/w 
With Buildup 

1.878e-21 
2.406~-08 
3.067e-04 
2.424e*02 
3.907e.02 
1.031e+02 
3.975e*01 
3.259e+05 
1.162er04 

20 
20 

Exwsure Rate 

1.708~-23 
9.03Oe-11 
6.355~-07 
2.185e-01 
3.619~-01 
1.177~--01 

4.827~-02 
4.119e+02 
1.530ei01 

Exwsure Rote 
mR/hr 

With Buildup 
1.861e-23 
1.064e-10 
8.17oC-07 
3.708e-01 
6.896e-01 
2.01oc-01 
7.80Ze-02 
6.361e02 
2.ZIOet01 



Page : 2 
DO5 File: RMDSEXHZ.MS5 
Run Date: Augwt 3,2000 RPP-6549 
Run Time: 60832 AM Revision 0 P q 7 0 f  21 
Durotion : W.OO:Ol 

Envw &ly& plucncc Rote Flume Rats Exwun Rote 
I!&!?! photondau M e V f c m ' f r r  ~ V f c m ' / a c c  mBLhr 

1.0 2.228e.09 1.024e.04 1.40Bfr04 1.887er01 
1.5 2.717~49 2.039no4 2.58&04 3.431e+01 

TOTALS 1.057e+ll 2.501e+05 3.783n05 4.811cr02 

Exwa~n Rate 

With Buildue 
2.595~41 
4.354~41 

7.291e+02 

!l!R& 



MicroShirld v5.05 (5.05-00043) 
River Protection Project - Radiological Control 

pqc 8 of 21 File Ref: 
RPP-62149 
Revision 0 

DOS File: RMDSEXH3.MS5 b t e :  gt Zf206  0 
Page : 1 

Run Date: June 14,2000 
Run Time: 8:05:24 AM 
Duration : 0OOO:Ol  

& y y  
w 
0.03 
0.04 
0.05 
0.1 
0.2 
0.4 

Nuclide 
Ba-137m 
Co-60 
Cs-137 
Eu-154 
3 - 9 0  
V-90 

ACtiVity 
photons/sec 

5.666e+09 
2.542et09 
3.060et08 
2.395e+09 
4.043e+08 
4.224e+07 

Case Title: RCMSExh3 
Description: RCMS Exhauster - Case 3 

Geometry: 5 - Rectangular Area - Horizontal 

Length 
Width 

- X 
#l 72.387 cm 

2 ft 4.5 in 

Shield Name 
Shield 1 
Shield 2 
Shield 3 
Shield 4 
A i r  Gap 
Immersion 

Source Dimensions 
56.896 cm 
56.896 cm 

1 ft 10.4 in 
1 ft 10.4 in 

Dose Points 
v z 

133.35 cm 28.448 cm 
4 ft 4.5 in 11.2 in 

Shields 
Dimension Densitv 

,075 in I ron 7.86 
4.25 in A i r  0.00122 

.25 in Iron 7.86 
1.13 in Carbon 0.2 

A i r  0.00122 
A i r  0.00122 

Source Input 
6rouping Method : Standard Indices 

Number of Groups : 25 
Lower Energy Cutoff : 0.015 
Photons < 0.015 : Excluded 

Library : &rove 

becauerels w 
2.6000e+000 9.6200e+010 8.0317et002 2.9717e+007 
1.1000e-002 4.0700e+008 3.3980e+000 1.2573e+005 
2.7000e+000 9.9900e+010 8.3407e+002 3.086Oe+007 
1.6000e-001 5.9200e+009 4.9426e+001 1.8288e+006 
4.3200et001 1.5984e+012 1.3345et004 4.9377et008 
4.3200e+001 1.5984e+012 1.3345e+004 4.9377e+008 

Buildup 
The material reference is : Shield 3 

Integration Parameters 
Z Direction 20 
X Direction 20 

Fluence Rate 
MeV/cm'/sec 
No Buildw 
1.035e-31 
1.717e-13 
1.840e-07 
1.351e+01 
4.291e+01 
1.539er01 

Results 
Fluence Rate 

MeVlcm' /sec 
With Buildup 
4.594e-24 
2.056e-13 
2.431e-07 
2.584e+01 
1.008e+02 
3.307et01 

ExDosure Rate 

No Buildue 
1.026e-33 
7.594e-16 
4.901e-10 
2.067e-02 
7.573e-02 
3.000e-02 

ExDosure Rate 
mR/hr 

With Buildue 
4.553e-26 
9.093e-16 
6.477e-10 
3.954e-02 
1.779e-01 
6.443e-02 



Page : 2 
DO5 File: RMDSEXH3.MS5 
Run Date: June 14,2000 Rpp-wp 
Run Time: 8:05:24 AM Revirion 0 P w 9 o f  21 
Duration : 0O:OO:Ol 

Enersv Activitv Fluence Rate Fluence Rate 
w photons/sec MeV/cm'/sec MeV/cm'/sec 

No Buildue With Builduo 
0.5 1.282et07 6.526e+00 1.311e+01 
0.6 8.704e+10 5.771e+04 1.092e+05 
0.8 2.309e+09 2.298e+03 3.954et03 
1.0 2.228e+09 3.016e+03 4.849e+03 
1.5 2.717e+09 6.317e+03 9.119et03 

Exposure Rate 
mR/hr 

No Buildup 
1.281e-02 
1.126e+02 
4.370e+00 
5.560e+OO 
1.063e+01 

TOTALS: 1.057e+ll 6.942e+04 1.273et05 1.333e+02 

Exposure Rate 
mRlhr 

With Buildup 
2.573e-02 
2.132et02 
7.521e+00 
8.9390+00 
1.534e+01 

2.453e+02 



MicroShield v5.05 (5.05-00043) 
River Protection Project - Radiological Control RPP-6549 

Revision 0 pa* 10 21 File Ref: Page : 1 
DO5 File: RMDSEXH4.MS5 Date: 812 / 2000 
Run Date: June 14,2000 
Run Time: 8:22:34 AM Checked: f i p  ~ 1 ~ '  I' 

Duration: 0O:OO:Ol 

Case Title: RCMSExh4 
Description: RCMS Exhauster - Case 4 

Geometry: 5 - Rectangular Area - Horizontal 

Source Dimensions 
Length 56.896 cm 1 ft 10.4 in 
Width 56.896 cm 1 ft 10.4 in 

Dose Points 
Y - Y Z 

#l 72.387 cm 33.655 cm 28.448 cm \ 

&gy 
- MeV 

0.03 
0.04 
0.05 
0.1 
0.2 
0.4 

00-137111 
Co-60 
13-137 
Eu-154 
Sr-90 
Y-90 

ACtiYitY 
photons/sec 

5.666e+09 
2.542e+09 
3.060e+08 
2.395et09 
4.043et08 
4.224e.07 

2 ft 4.5 in 1 ft 1.3 in ll I 

J Shields 
Shield Nnme Dimension M&&l 
Shield 1 ,075 in I ron 
Shield 2 4.25 in A i r  
Shield 3 .25 in Iron 
Shield 4 1.13 in Carbon 
A i r  Gap A i r  
Immersion A i r  

Source Input 
Grouping Method : Standard Indices 

Number of Groups : 25 
Lower Energy Cutoff : 0.015 
Photons 0.015 : Excluded 

Library : Grove 
becauerels &&& 

2.6000e+000 9.6200e+010 8.0317e+002 2.9717e+007 
1.1000e-002 4.0700e+008 3.398Oe+OOO 1.2573e+005 
2.7000e+000 9.9900e+010 8.3407e+002 3.0860e+007 
1.6000e-001 5.9200et009 4.9426e+001 1.8288e+006 
4.3200et001 1.5984e+012 1.3345e+004 4.9377e+008 
4.32OOe+OOl 1.5984e+012 1.3345e+004 4.9377e+008 

Buildup 
The material reference is : Shield 3 

Integration Parameters 
Z Direction 20 
X Direction 20 

Fluence Rate 
MeVlcm'lsec 
Na Buildup 
1.723e-21 
2.042e-08 
2.386e-04 
1.428e+02 
2.050e+02 
6.042er01 

Results 
Fluence Rate 

MeV/cm'/sec 
With BuilduD 

1.878e-21 
2.406e-08 
3.067e-04 
2.424e+02 
3.907e+02 
1.031e+02 

Exposure Rate 
mR/hr 

No BuilduD 
1.708e-23 
9.030e-11 
6.355e-07 
2.185e-01 
3.619e-01 
1.177e-01 

11.2 in 

DenJitv 
7.86 
0.00122 
7.86 
0.2 
0.00122 
0.00122 

Exoosure Rate 

With Buiiduo 
1.861e-23 
1.064e-10 
8.170e-07 
3.708e-01 
6.896e-01 
2.010e-01 

&& 



Page : 2 
bOS File: RMDSEXWMS5 

Page 11 o f  21 

Activitv Fluence Rate 
MA! photons/sec MeV/cm'/sec 

0.5 1.282et07 2.459et01 
0.6 8.704e.10 2.110e+05 
0.8 2.309e+09 8.044e+03 
1.0 2.228e+09 1.024e+04 
1.5 2.717et09 2.039e+04 

Fluence Rate 
MeV/cm'/sec 
With Buildw 

3.975e.CN 
3.259e+05 
1.162et04 
1.408e+04 
2.588et04 

ExDosure Rote 

No Buildw 
4 , 8 2 7 0 2  
4.119et02 
1.530e+01 
1.887e+01 
3.4316'01 

!,&.lx 

TOTALS: 1.057e+ll 2.501e+05 3.783e45 4.811e+02 

Exposure Rate 

With Buildue 
7.802e-02 
6.361e+02 
2.210et01 
2.595e41 
4.354e+01 

7.291et02 

&&r 

http://3.975e.CN


MicroShield v5.05 (5.05-00043) 
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Revision 0 Poge 12 of 21 Ftle Ref: Page . 1 

DO5 File: RMDSEXH5.MS5 Date: 
Run Dote: June 14, 2000 
Run Time: 7:14:01 AM Checked: 
Duration : 00:00:06 

By: 

Case Title: RMCSExh5 
Description: RMCS Exhauster - Case 5 

Geometry: 13 - Rectangular Volume 

Source Dimensions 
Length 56 896 cm 1 ft 10.4 in  
Width 10.16 cm 4.0 ~n 
Height 56 896 cm 1 ft 10 4 I" 

Dose Points 
- X ~ Y - Z 

#I 72.39 cm 28.448 cm 5.08 cm 
2 f t  4.5 in 11.2 I" 2.0 I" 

Shields 

- Erie% 
MeV 

0 03 
0 04 
0 05 
0 1  

Nuclide 
Bo-137m 
Co-60 
Cs-137 
Eu-154 
5r-90 
Y-90 

photodsec 

5 666e+09 
2 5 4 2 ~ 0 9  
3 060e+08 
2 395ei09 

Shield Name ~~ Dimension Moterlol mwy 
Source 2007 04 i t ) '  HEPA 0 05 
Shield 1 075 in Iron 7.86 
Shield 2 4.25 on A , r  0 00122 
Shield 3 25 tn I r o n  7.86 
Shield 4 1.13 in Carbon 0.29 
Air  Gop Alp  0,00122 

Source Input 
Grouping Method : Standard Indices 

Number of Groups : 25 
Lower Energy Cutoff : 0.015 
Photons , 0.015 : Excluded 

Library : Grave 
curieS becquerels ucl/cm' Bs/cm' 

2.6000e+000 9.6200e+010 7.9053e+001 ;!.9249e+006 
1.1000e-002 4.0700e+008 3 3445e-001 12375e+004 
2.700Oe+000 9.9900e+010 8.2093e+001 3 0374e+006 
16000e-001 5.9200e+009 4 8 6 4 8 ~ 0 0 0  lB000e+005 
4 3200e+001 15984e+012 13135et003 4.8599=+007 
43200er001 1.5984e+012 13135e+003 4 8599e+007 

Buildup 
The material reference i s  : Shield 3 

Integration Parameters 
X Direction 10 
V Direction 20 
z Dlrectlon 20 

Results 
Fluence Rate Fluence Rate Exposure R o t e  Exposure Rate 

No Buildue With Buildup No Buildup With Buildue 
2.588e-20 2.823e-20 2.565e-2;! 2.798e-22 
1413e-07 1663e-07 6 247e-lCl 7 356e-10 
1322e-03 1.699e~03 3 52Ze-Oh 4 526e-06 
8 OZ9e+02 1391e+03 1.228e+00 2 129er00 

MeV/cm'/sec MeV/cm'/sec mR/hr mR/hr 



Page < 2  
DO5 File: RMDSEXH5,MSS 
Run Date: June 14, 2000 
Run Time: 714:Ol AM 
Duration ~ 00:0006 

RPP-6M9 
Revision 0 P o p  13 of 21 

&!yf 
!%!l 

0.2 
0.4 
0.5 
0.6 
0.8 
1.0 
1.5 

ActlVity 
photons/sec 

4.043e+08 
4.224et07 
1.282er07 
8.704e+10 
2.309et09 
2.228et09 
2.717e+09 

Fluence Rate 
MeV/cm'/sec 
No Buildw 
1.249e+03 
3.846e+02 
1.584e+02 
1.372et06 
5.303et04 
6.817e+04 
1.381e+05 

Fluence Rate 
MeV/cm'/rec 
With Build* 
2.542et03 
7.097e+02 
2.756et02 
2.270et06 
8.125e+04 
9.904et04 
1.835e+05 

Exposure Rate 
mR/hr 

No BuilduD 
2.205e+00 
7.494e-01 
3.11Oe-01 

2.678e+03 
1.009e+02 
1.257e+02 
2.323et02 

TOTALS: 1.057e+ll 1.634e+06 2.639e+06 3.1420+03 

ExDosure Rate 

With BuilduD 
4.486e+00 
1.383e+00 
5.41Oe-01 
4.431e+03 
1.546e+02 
1.826e+02 
3.088e+02 

5.085e+03 

mR/hr 



MicroShield v5.05 (5.05-00043) 
River Protection Project - Radiological Control RPP-6549 

Page : 1 Revision 0 pa* 14 of 21 File Ref: 
DO5 File: RMDSEXH6.MS5 Date: 
Run Dote: June 14,2000 
Run Time: 8:2745 AM Checked: 
Duration : 0O:OO:Ol 

&gy 
M& 

0.03 
0.04 
0.05 
0.1 
0.2 
0.4 

r$c& 
Bo-137m 
Co-60 
Cs-137 
Eu-154 
Sr-90 
Y-90 

Activitv 
photons/sec 

5.666et09 
2.542e+09 
3.06Oet08 
2.395et09 
4.043e+08 
4.224e+07 

Case Title: RCMSExh6 
Description: RCMS Exhauster - Case 6 

6eometry: 5 - Rectangular Area - Horizontal 

! 
Length 
Width 

Y 
# 1  72.307 cm 

2 ft 4.5 in 

Shield Name 
Shield 1 
Shield 2 
Shield 3 
Shield 4 
Air Gap 
Immersion 

Source Input 
6rouping Method : Standard Indices 

Number of Groups : 25 
Lower Energy Cutoff : 0.015 
Photons 0.015 : Excluded 

Library : Grove 
becauerels 

Source Dimensions 
56.896 cm 
56.896 cm 

1 ft 10.4 in 
1 ft 10.4 in 

Dose Points 
- Y Z 

99.695 cm 28.4% cm 
3 ft 3.3 in 11.2 in 

Shields 
Dimension 

,075 in I ron 7.86 
4.25 in A i r  0.00122 

.25 in I ron 7.86 
1.13 in Carbon 0.2 

A i r  0.00122 
A i r  0.00122 

2.6000e+000 9.62OOe+OlO 8.0317et002 2.9717et007 
1.1000e-002 4.0700e+008 3.3980et000 1.2573e+005 
2.70OOe+OOO 9.9900et010 8.3407et002 3.0860e+007 
1.6000e-001 5.9200e+009 4.9426e+001 1.8288e+006 
4.3200e+001 1.5984et012 1.3345et004 4.9377e+008 
4.3200e+001 1.5984e+012 1.3345e+004 4.9377e+008 

Buildup 
The material reference is : Shield 3 

Integration Parameters 
Z Direction 20 
X Direction 20 

Fluence Rate 
MeV/cm'/sec 

1.580e-27 
1.717e-11 

2.903e-06 
3.311e+01 
7.686e+01 
2.549er01 

&&.& 

Results 
Fluence Rate 

MeV/cm'/sec 
With BuilduD 

6.419e-24 
2.043e-11 
3.799e-06 
6.066e+01 
1.674er02 
5.015e+01 

ExDosure Rate 
mR/hr 

No BuilduD 
1.566e-29 
7.595e-14 
7.735e-09 
5.066e-02 
1.357e-01 
4.966e-02 

ExDosure Rate 
w 

With BuilduD 
6.361e-26 
9.034e-14 
1.0 12 e - 0 8 
9.280e-02 
2.954e-01 
9.772e-02 



Page : 2 
DO5 File: RMDSEXH6.MS5 
Run Date: June 14,2000 Rpp-w 

Run Time: 8:2745 AM Revision 0 
Duration : 0O:OO:Ol 

!h!S!Y Activity Fluence Rate fluence Rate ExDorure Rote ExDosure Rate 
w ehotonr/sec MeV/cm'/rec MeV/cm'/sec && 

No Buildup With Buildup No Buildue With BUilduD 
0.5 1.282et07 1.063e+01 1.963e+01 2.086e-02 3.852e-02 
0.6 8.704e+10 9.286et04 1.623et05 1.813et02 3.168e+02 
0.8 2.309et09 3 . 6 3 3 ~ 0 3  5.831e+03 6.910e+00 1.109e+01 
1.0 2.228e+09 4.710e+03 7.125e+03 8.681e+00 1.313e*01 
1.5 2.717e+09 9.666e+03 1.330e+04 1.626e+01 2.238et01 

TOTALS: 1.057etll 1.110er05 1.888e+05 2.134er02 3.639e+02 



MicroShield v5.05 (5.05-00043) 
River Protection Project - Rodiological Control R P P - W  

Revision 0 Poge 16 of 21 File Ref: 
Date: 

By: 

Page : 1 
DO5 File: RMDSEXH7.MS5 
Run Date: June 14. 2000 

Run Time: 8:ll:Ob AM Checked: d d  a 10 I D  

Duration : 0O:OO:Ol 

Case Title: RCMSExh7 
Description: RCMS Exhauster - Case 7 

Geometry: 5 - Rectangulor Area - Horizontal 

€mW 
w 
0.03 
0.04 
0.05 
0.1 
0.2 
0.4 

t&&& 
Ba-137m 
Co-60 
Cs-137 
Eu-154 
Sr-90 
Y-90 

photonslsec 

5.666e+09 
2.542et09 
3.060e+08 
2.395e+09 
4.043er08 
4.224er07 

Length 
Width 

Y 
#l 72.387 cm 

2 ft 4.5 in 

Shield k m C  
Shield 1 
Shield 2 
Shield 3 
Shield 4 
A i r  Gap 
Immersion 

Source Input 
Grouping Method : Standard Indices 

Number of Groups : 25 
Lower Energy Cutoff : 0.015 
Photons 0.015 : Excluded 

Library : Grove 

Source Dimensions 
56.896 cm 
56.896 cm 

1 ft 10.4 in 
1 ft 10.4 in 

Dose Points 
Y - Z 

133.35 cm 28.448 cm 
4 ft 4.5 in 11.2 in 

Shields 
Dimension 

,075 in I ron 7.86 
4.25 in A i r  0.00122 

.25 in I ron 7.86 
1.13 in Carbon 0.2 

A i r  0.00122 
Air  0.00122 

becauerels &&!IC 
8.0317e+002 2.9717er007 2.6000e+000 9.6200e+010 

1.1000e-002 4.0700et008 3.398Oe+OOO 1.2573e+005 
2.7000e+000 9.99OOe+OlO 8.3407e+002 3.0860e+007 
1.6000e-001 5.9200er009 4.9426e+001 1.8288e+006 
4.3200e+001 1.5984e+012 1.3345e+004 4.9377e+008 
4.3200er001 1.5984et012 1.3345e+004 4.9377e+008 

Buildup 
The material reference is : Shield 3 

Integration Poromcters 
Z Direction 20 
X Direction 20 

Fluence Ratc 
MeV/cm'/sec 

1.035e-31 
1.717e-13 
1.840e-07 
1.351e+01 
4.291er01 
1 .539~01  

Results 
Fluence Rate 

MeV/cm'/sec 
With Build* 
4.594e-24 
2.056e-13 
2.431e-07 
2.584e+01 
1.008e+02 
3.307et01 

ExDosure Rate 

No Buildup 
1.026e-33 
7.594e-16 
4.901e-10 
2.067e-02 
7.573e-02 
3.000e-02 

mR/hr 
ExDosure Rate 

mR/hr 
With Buildue 
4.553e-26 
9.093e-16 
6.477e-10 
3.954e-02 
1.779e-01 
6.443e-02 



Page : ? 
DO3 File: RMDSEXH7.MS5 
Run Date: June 14,2000 RPP-6M9 
Run Time: 8:11:06 AM Roviaion 0 Page 17 of 21 
Duration : 0O:OO:Ol 

Enerav ACtiYity Fluence Rate Fluence Rate 
w photons/sec MeVlcm’/sec MeV/cm‘/sec 

&&y.!!& With Buildup 
0.5 1.282e+07 6.526et00 1.311et01 
0.6 8.704e+10 5.771e+04 1.092e+05 
0.8 2.309e+09 2.298et03 3.954e+03 
1.0 2.228e+09 3.016e+03 4.849et03 
1.5 2.717e+09 6.317e+03 9.119et03 

ExDosure Rate 
&& 

&&y.!!& 
1.281e-02 
1.126e+02 
4.370e+00 
5.560e+00 
1.063et01 

TOTALS: 1.057erll 6.942e+04 1.273e+05 1.333e+02 

ExDosure Rate 

With Build* 
2.573e-02 
2.132e+O2 
7.521et00 
8.939e+00 
1.534e+01 

2.453e+02 

!&!!Lr 



MicroShield v5.05 (5.05-00043) 
River Protection Project - Radiological Control RPP-M49 

Revision 0 pa* 18 of 21 File Ref: Page : 1 
DO5 File: RMDSEXH8.MS5 Dote: 
Run Date: June 14.2000 
Run Time: 8:30:5? AM Checked: 
Duration : 0O:OO:Ol 

€!!.Gw 
w 
0.03 
0.04 
0.05 
0.1 
0.2 
0.4 

Case Title: RCMSExh8 
Description: RCMS Exhauster - Case 8 

Geometry: 5 - Rectangular Area - Horizontal 

&&& 
Ba-137m 
Co-60 
Cs-137 
Eu-154 
Sr-90 
Y-90 

ActiVity 
photons/sec 

5. b b 6e+09 
2.542e+09 
3.060e+08 
2.395e+09 
4.043e+08 
4.224er07 

Source Dimensions 
Length 56.896 cm 1 ft 10.4 in 
Width 56.896 cm 1 ft 10.4 in 

Dose Points 
x Y Z 

#l 72.387 cm 99.695 cm 28.4% cm 
2 ft 4.5 in 3 ft 3.3 in 11.2 in 

Shields 

Shield 1 ,075 in I ron 7.86 
Shield 2 4.25 in A i r  0.00122 
Shield 3 .25 in I ron 7.86 
Shield 4 1.13 in Carbon 0.2 
A i r  t a p  A i r  0.00122 
Immersion A i r  0.00122 

Shield Name Dimension Densltv 

Source Input 
Grouping Method : Standard Indices 

Number of 6roups : 25 
Lower Energy Cutoff : 0.015 
Photons 0.015 : Excluded 

Library : Grove 
CUPieS becsuerels uci/cm2 @&!If 

2.60OOe+OOO 9. b 200e+010 8.0317e+002 2.9717e+007 
1.1000e-002 4.0700et008 3.3980et000 1.2573e+005 
2.7000et000 9.9900et010 8.3407et002 3.0860e+007 
1.6000e-001 5.9200e+009 4.9426e+001 1.8288e+OOb 
4.3200et001 1.5984et012 1.3345e+004 4.9377e+008 
4.3200e+001 1.5984e+012 1.3345e+004 4.9377e.008 

Buildup 
The material reference is : Shield 3 

Integration Parameters 
Z Direction 20 
X Direction 20 

Fluence Rate 
MeV/cm2/sec 
No BuilduD 
1.58Oe-27 
1.717e-11 

2.903e-06 
3.311et01 
7.686et01 
2.549et01 

Results 
Fluence Rate 
MeV/cm'/sec 
With Build* 

6.419e-24 
2.043e-11 
3.799e-Ob 
b.Obbe+Ol 
1.674e+02 
5.015et01 

.&Dosure Rate Exposure Rate 

With Buildue 
mR/hr mR/hr 

No Buildug 
1.566e-29 6.361e-26 
7.595e-14 9.034e-14 
7.735e-09 1.012e-08 
5.066e-02 9.28Oe-02 
1.357e-01 2.954e-01 
4.966e-02 9.772e-02 



Page : 2 
DOS File: RklDSEXH8.MS5 

Page 19 of 21 

b S Y  ACtlYltY Fluence Rat? Fluence Rate Exoosure Rate 
b w  photons/sec MeVlcm'/sec MeV/cm'/sec mR/hr 

No Buildup With Buildw No Buildup 
0.5 1.28Ze+07 1.063e+01 1.963et01 2.086e-02 
0.6 8.704e+10 9.286e+04 1.623e+05 1.813e+02 
0.8 2.309er09 3.633et03 5.831e+03 6.910et00 
1.0 2.228et09 4.710e+03 7.125et03 8.681e+00 
1.5 2.717e+09 9.666e+03 1.330et04 1.626e+01 

TOTALS: 1.057etll 1.11Oe+05 1.888e+05 2.134e+02 

ExDosure Rate 
mR/hr 

With Buildup 
3.852e-02 
3.168e+02 
1.109e+01 
1.313e+01 
2.238e+01 

3.639e+02 



MicroShield "5.05 (5.05-00043) 
River Protection Project - Radiological Control RPP-6549 

Page : 1 Revision 0 
DO5 File: RMDSEXH9.MS5 
Run Date: June 14. 2000 
Run Time: 7:30:38 AM Checked: l i " '  "!,'I,, 

Page zo of 21 File Ref: 

Date: By: = 
nurotlon.  oo:oo:o7 

Case Title: RMCSExh9 
Description: RMCS Exhauster - Case 9 

Geometry: 13 - Rectangular Volume 

Source Dimensions 
Length 56.896 cm 1 ft 10.4 in 
Width 10.16 cm 4.0 in 
Height 56.896 cm 1 ft 10.4 tn 

Dose Points 
- X v - Z 

K1 72 39 cm 28.448 cm 5.08 cm 
2 ft 4.5 in 11.2 In 2.0 in 

Shields 

Source 2007.04  in^ WEPA 0.05 
Shield 1 ,075 in Iran 7.86 
Shield 2 4.25 in Air  0.00122 
Shield 3 .25 in I r o n  7.86 
Shield 4 113 in Carbon 0.29 

Shield Name Dimension MoterlolDensitv 

A i r  Gop Ai r  0.00122 

Bo-137m 
Co-60 
Cs-137 
Eu-154 
5r-90 
Y-90 

Enersv ACtlYltY 
MsY photondsec 

0 03 5 666e+09 
0 04 2 542e+09 
0 05 3 060e+08 
0 1  2 395er09 

Source Input  
Grouping Method : Standard Indices 

Number of Groups : 25 
Lower Energy Cutoff : 0.015 
Photons 0.015 : Excluded 

Library : Grove 
becquerels ucl/cm' 

2 6OOOerOOO 9 6200er010 7.9053e+001 
11000e-002 40700er008 3 3445e-001 
27000e+000 9.9900e+010 8 2093er001 
1.6000e-001 5.9200er009 48648e+000 
4 3200er001 1.5984e+012 1.3 13 5e+003 
4.3200e+001 15984e+012 13135e+003 

Buildup 
The material reference is : Shield 3 

Integration Parameters 
X Direction 10 
Y Direction 20 
Z Direction 20 

EQkd 
2 9249e+006 
12375e+004 
30374e*006 
18000e+005 
5 8599e+007 
4 8599e+007 

Results 
Fluence Rate Fluence Rote Exposure Rate Exwsure Rate 

No Buildup W i t h  Bulldue No Bulldue With Buildup 
2 588e-20 2.823e-20 2.565e-22 2.79%-22 
1413e-07 1.663e-07 6.247e-10 7.356e-10 
132Ze-03 1699e-03 3.522~-06 4.526~-06 
8 029e+02 1.391e.03 1228e+00 2.129e+00 

MeV/cm'/sec MeU/cmz/sec mR/hr t&& 



Page : 2, 
005 File: RMDSMH9.MSS 
R u n  Date: June 14.2000 Rpp-6Mo 

Revision 0 Run Time: 7:30:38 AM 
Duration: 00:00:07 Paw 21 of 21 

hs7K 
w 
0.2 4.043e+08 
0.4 4 .224~07 
0.5 1.282e+07 
0.6 8.704et10 
0.8 2.309et09 
1.0 2228et09 
1.5 2.717e.09 

E- 

&&I&@ 

MeV/cm'/sec 

1.249e+03 
3.846e+02 
1.584e+OZ 
1.372erOb 
5.303e+04 
6 .a 17e+04 
1.381e+05 

Fluence Rate 
MeV/cmL&q 
With Build* 
2.542e+03 
7.097e+02 
2.756e+02 
2.27Oe+O6 
8.125e+04 
9.904er04 
1.835e+05 

Exnosure Rate 
& 

I&.&!&&& 
2.205e+00 
7.49%-01 
3.11Oe-01 

2.678e+03 
1.009e+OZ 
1.257~02 
2.323et02 

1.634e+06 2.639er06 3.142e+03 TOTALS: 1.057e+ll 

Exbowre Rate 
e 

W , r h e  
4.486et00 
1.383e+00 
5.410e-01 
4.431et03 
1.546eQ2 
1.826e+O2 
3.088e+O2 

5.085et03 


